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Abstract
This study was descriptive in nature, designed to 
compare the results of vision, hearing, and developmental 
screening of the same group of children at 2, 3, or 4 years 
of age and subsequently at 5, 6, or 7 years of age. The 
researcher hypothesized that there would be no significant 
difference in the result of screening at the two intervals.
The audiometer was used to test hearing, the tele­
binoculars with the Peek-A-Boo series tested vision and the 
Denver Developmental Screening Test (DDST) tested develop­
mental levels. Nineteen subjects were located and 
rescreened, and the results compared to the first screening 
scores•
Three null hypotheses were tested utilizing the 
Wilcoxon paired-sample test at the .05 level of 
significance. Analysis of the data led the researcher to 
reject each of the null hypotheses. Scores for hearing, 
vision, and developmental levels were significantly improved 
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Hearing and vision problems are the fourth and fifth 
most common problems found in children today (Rustia & Barr, 
1985). As many as 15% of all children have refractive 
errors, 5% strabismus, and 2-3% amblyopia (Applebloora,
1985). Jones, Lepley, and Baker (1984) estimate that as 
many as 30% of all children have some degree of visual 
impairment. There are as many as 12% of all children who 
suffer from hearing disorders, and in the lower socio­
economic groups the percentage is even higher (19.8%)
(Fay, 1970).
Hearing and vision problems are usually treatable and 
reversible. However, if problems are undetected and/or 
uncorrected there can be long range and profound repercus­
sions to a child’s developmental progress. Early detection 
can maximize the effectiveness of corrective measures and 
minimize residual detrimental effects of the deficit 
(Schwartz & Murphy, 1975). Thus, the earlier a problem is 
detected and modifications and treatment of the problem are 
implemented, the better the chances are of providing for 
maximum health potential of an individual.
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One method of early detection of a health deficit is 
screening. The consensus of authorities is that screening 
is a process of identifying previously undetected diseases 
or deficits in an individual (Bailey et al., 1974; Lambert, 
Miers, & Farrow, 1984; Lessler, 1972; North, 1974; Silver & 
Ott, 1973). This process is accomplished by the use of 
tools (e.g., audiometer, vision chart, Denver Developmental 
Screening Test), examinations, and/or other procedures 
deemed necessary to differentiate between normal and 
abnormal findings. The results of these type measures 
should be reliable and capable of separating those who 
probably have the deficit from those who do not (Bailey 
et al., 1974).
There are many types of screening programs designed to 
evaluate health status and aid in the early identification 
of a deficit. These programs include screening for 
diabetes, blood pressure, vision, hearing, scoliosis, sickle 
cell disease, phenylketonuria, developmental delays, and 
cystic fibrosis. These screening programs have led to the 
early identification of a problem but, most importantly, 
early intervention. For most health problems the earlier 
the problem is discovered, the more effective the treatment 
can become. For many problems, early identification elimi­
nates the complications that might have ensued if the 
problem was not discovered through the screening process.
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While a fairly standardized vision screening program 
exists today in most areas of the United States, the 
question of when the optimal time to screen children remains 
unresolved. There is much support for early treatment and 
detection of vision problems, particularly amblyopia, in 
children (Dowling, 1942; Jones et al., 1984; Karvonen, 1963; 
Nordlow, 1964; Simmons, 1974), but little agreement on 
exactly at which age this should be done. Simmons (1974) 
suggested as a result of his study involving the detection 
of amblyopia that the optimal time to screen children is 
between the ages of 3 and 4 years. The controversy among 
authorities remains unsettled as to predicting an age at 
which the most accurate and beneficial results will occur.
The problem of hearing deficits can be truly signifi­
cant. Hearing loss is the most frequently diagnosed 
handicap in the United States (National Center for Health 
Statistics, 1985) and is another area in which screening can 
have beneficial effects. Early identification of a hearing 
problem can be particularly important to children as good 
hearing is so closely linked with language and speech 
development. Speech and language skills are critical for 
all people with regards to successful functioning in our 
society (Linnell, Long, & Proehl, 1970). In studies done by 
various screening projects, hearing deficits were consis­
tently shown as one of the most prevalent findings (Bernick, 
1977; Dutton, 1985 ; Lombard, 1980; National Center for
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Health Statistics, 1985), Since the preschool years are the 
most important in terms of gaining auditory learning skills, 
the quality of these children's hearing should be evaluated 
on a regular basis (Brown & Collar, 1982). Biro and 
Thompson (1984) estimated that there are more than 140,000 
children under the age of 5 who have communication dis­
orders. A large percentage of these problems are directly 
related to a hearing deficit.
Hearing screening can be done as early as newborn age. 
Infants are currently being screened through the use of the 
Crib-O-Gram, which is a highly sensitive tool used in the 
newborn nursery to note when the child responds to sounds 
(Simmons, McFarland, & Jones, 1979). Simmons et al. (1979) 
reported encouraging results with this tool. One criticism 
of the Crib-O-Gram, however, is the high percentage of false 
positive scores recorded with its usage. While it is 
encouraging that some methods of early hearing screening are 
being implemented, there are some deficits that are not 
manifest at birth. Thus it becomes critical to have another 
way and time to screen children for hearing problems.
While hearing evaluation should be a part of every 
child's physical examination, there are many who will either 
not be checked or whose problem will go undetected. It is 
for this reason that a hearing screening program should be 
part of every child's health experience. Screening can add 
an important dimension to a well balanced hearing
5
conservation program (DiChiara, 1984), The preschool 
setting may well prove to be the most beneficial in terms of 
optimal timing for detecting problems of this nature.
Developmental screening can be a valuable source of 
information when assessing a child. Motor, adaptive, 
language, and personal social skills are all assessed 
through the use of developmental screening tools. Too often 
a developmental lag is not detected until the child is 
already in school. Parents as well as physicians may not be 
cognizant of developmental milestones as a child grows.
Often the source of a developmental delay is a physical 
problem which up to this point has gone undetected and may 
need immediate attention (DeAngelis, 1984). Problems found 
in these areas can ultimately affect the child’s school 
performance as well as his ability to interact with his 
peers. Given the scope of a developmental problem it 
becomes vital that an organized efficient way of assessing 
developmental level be implemented. The Denver Develop­
mental Screening Tool (DDST) provides the means to this end. 
The DDST is considered an economical and accurate tool which 
can alert the practitioner to those areas the child is 
functioning outside the norm for his age (DeAngelis, 1984). 
Developmental assessment in the preschool years may be 
paramount to maximizing the child’s overall potential.
While screening appears to be an ideal way to achieve 
early intervention for a health problem, there has been much
6
criticism of the process. Some of the criticism stems from 
cost inefficiency and the lack of continuity in many health 
care systems (Lessler, 1972). Some programs screen for 
problems for which there is no available treatment. Other 
critics state that often follow-up is less than ideal and 
some children, although identified as having a deficit, 
never have the problem treated or resolved (Boffman & 
Boffman, 1981). The screening process can also mislabel 
children which can cause serious repercussions (North,
1974). Despite these criticisms, many experts still 
consider the screening process a valuable tool (Applebloora, 
1985; Frankenburg, 1974 ; Holland, 1982 ; Schwartz & Murphy,
1975).
Little work has been done to provide information as to 
when testing is most beneficial. There are virtually no 
studies that compare the same group of children at various 
intervals in order to show that preschool may be more bene­
ficial than school-age testing. Much disagreement still 
exists among the experts as to the age a child should be in 
order that the most reliable information can be provided for 
health personnel (Helveston et al., 1985; Lombard, 1980; 
North, 1974).
The Family Nurse Clinician (FNC) is in an ideal 
position to screen children in all areas at all ages. 
However, to do this the FNC needs to know at what age the 
optimal results from screening will be obtained. The
7
results of this study will help to answer this question and 
thus guide the FNC in developing an effective timetable for 
screening. When detection is accomplished at the earliest 
possible time, the FNC can intervene, thus helping to 
prevent some of the complications that may ensue had the 
problem gone undetected.
As a nurse, the researcher has been concerned at the 
lack of emphasis on the preschool years with regard to 
health screening. School performance, language and 
communication skills, behavioral problems, and a myriad of 
other complications can often be attributed to undetected 
vision, hearing or developmental problems. The purpose of 
this research was to evaluate the efficacy of preschool 
screening. The question this research sought to answer was: 
Will the results of screening at the ages of 2, 3, and 4 
years give the same results as screening of the same 
children at ages 5, 6, and 7 in the areas of hearing, 
vision, and development.
Chapter II 
Theoretical Basis for Study
The theoretical basis for this study evaluating the 
effectiveness of preschool hearing, vision, and develop­
mental screening is Rogers' theory of homeodynamics.
Rogers' (1970) views man as a unified whole and open system 
which is in a constant state of exchange with the environ­
ment. The foundation for Rogers' model includes five basic 
assumptions :
1. Man is a unified whole possessing an individual 
integrity and exhibiting characteristics that are more than, 
and different from, the sum of his parts (i.e., a 
synergistic relationship).
2. The individual and environment are continuously 
exchanging matter and energy with each other.
3. The life progression of an individual evolves along 
a space/time continuum.
4. Pattern and organization identify an individual and 
reflects his innovative wholeness.
5. Man is characterized by the capacity for 




The life process in Rogers' view is one of wholeness, 
continuity, and dynamic and creative change.
Rogers' (1983) theory is built upon the principles of 
homeodynamics which constitute three separate principles and 
in essence describe the life process (Marriner, 1986). 
Integrality, the first of these principles, describes the 
continuous, mutual and simultaneous interaction between man 
and environment. The second, helicy, states that life 
proceeds in one direction of sequential and increasingly 
complex stages in the life continuum. The third, resonancy, 
deals with the continuous changes in the wave patterns 
between man and the environment (Rogers, 1983).
Rogers states that nursing practice should be one in 
which the practitioner strives to promote a balance between 
man and his environment by strengthening the bond and the 
integrity of the human field while helping to correct those 
deficits in the man/environment relationship. Rogers 
believes that maintenance and promotion of health are the 
two foremost responsibilities of nursing (Rogers, 1970). 
Nursing promotes and maintains health by evaluation, thera­
peutic measures, and/or rehabilitative means (Thibodeau,
1983).
The principles of homeodynamics hypothesize the way 
the life process proceeds and can be used to predict its 
evolution. Integrality, helicy, and resonancy can be used 
to explain and predict those phenomena related to the life
10
process of man (Marriner, 1986), These principles rely 
heavily on observations pertaining to the mutual inter­
actions of the human and environmental field.
A preschool child can be viewed as a person far more 
vulnerable than an adult as the child has fewer life 
experiences from which to draw. A deficit in the child's 
interaction with the environment has a greater impact on the 
potential he will achieve as an adult. If a deficit in the 
child/environment relationship exists through an alteration 
in the senses or a lag in development, the principles of 
integrality, helicy, and resonancy are all affected.
Children relate, on a daily basis, to their environment 
through their senses. When one or more of these senses is 
out of sync with the environment, the child cannot function 
to his maximum potential. Thus, the first step in 
correcting the imbalance can be the early identification and 
correction of a problem in child/environment interaction.
Rogers would see the Family Nurse Clinician (FNC) role 
as helping to promote and maximize a child's interaction 
with the environment. If Rogers is correct, identifying and 
correcting deficits in vision, hearing and development can 
help guide the child's life process into one of wholeness. 





1. When children who were screened at preschool age 
are screened at school age, there will be no significant 
difference in their visual acuity.
2. When children who were screened at preschool age 
are screened at school age, there will be no significant 
difference in their hearing levels.
3. When children who were screened at preschool age 
are screened at school age, there will be no significant 
difference in the developmental levels expected for their 
age.
Theoretical Definitions
Screened : a process whose goal it is to detect
previously undetected deficits in vision, hearing, and 
developmental levels.
Preschool age: children who were part of the 1982-83
Project REFER screening program at 2, 3 and 4 years of age.
School age : children who are now between the ages of 5
and 7 years in the kindergarten and/or first grade.
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No significant difference: a value that is .05 or less
using the Wilcoxon paired-sample statistical test.
Visual acuity: vision as tested with the use of the
telebinoculars using the Peek-A-Boo Series.
Hearing levels: hearing tested with the use of the
audiometer.
Developmental levels : tested using the Denver
Developmental Screening Test (DDST).
Operational Hypotheses
1. When children who were screened using the Peek-A- 
Boo vision test at ages 2, 3, and 4 through Project REFER 
are screened with the same tool at ages 5, 6, and 7 and the 
results are compared using the Wilcoxon paired-sample test, 
there will be no significant difference at the .05 level.
2. When children who were screened using the 
audiometer at ages 2, 3, and 4 through Project REFER are 
screened with the same tool at ages 5, 6, and 7 and the 
results are compared using the Wilcoxon paired-sample test, 
there will be no difference at the .05 level of signifi­
cance .
3. When children who were screened using the Denver 
Developmental Tool at the ages of 2, 3, and 4 through 
Project REFER are screened with the same tool at the ages of 
5, 6, and 7 and the results are compared using the Wilcoxon 
paired-sample test, there will be no difference at the .05 
level of significance in any of the four areas of the DDST.
Chapter IV 
Review of Literature
The researcher would like to note the lack of research 
that has been done in the area of preschool screening. For 
this reason, the review of the literature focuses on vision, 
hearing, and developmental assessment in both preschoolers 
and school-age children. This review includes not only 
research conducted in these areas but also establishes the 
need for screening.
Vision
The increased understanding obtained from research 
about the visual system has led to the knowledge that proper 
treatment and early diagnosis is critical in infancy and 
early childhood (Greenwald, 1983). Specifically, there are 
three types of disorders that lend themselves to being 
included in a screening program: refractive errors,
strabismus, and amblyopia. Refractive errors account for 
up to 15% of all children and is the most frequent visual 
problem. Strabismus affects 5% of our population of 
children and needs to corrected no later than 6 years of 
age. Amblyopia, the third detectable abnormality, is found
13
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in 2-3% of all children. The optimal time for therapy of 
this problem is 4 to 6 years of age (Applebloom, 1985).
In 1899, Connecticut initiated the first state- 
supported school vision testing program. Studies to analyze 
the validity of the program were done by Betts in 1934.
When the rate of failure (85%) was compared to the actual 
rate of children having vision problems (27%), the program 
was declared invalid and reconstruction of the program 
ensued (Betts, 1939).
In 1938, Dr. Sloane of Massachusetts pointed out the 
need for implementation of screening for visual problems in 
all children. Since many physicians did not routinely 
screen for visual problems, he supported the premise that it 
should be carried out through, and at, the schools, as most 
children would be reached by initiating a screening program 
in this manner. His program used the Snellen chart, Diopter 
lenses, and Maddox Rod as tools for screening. Sloane 
retested failures before referral to ensure correct results. 
The final results showed that the comparison between 
failures and those referred for needed treatment were within 
7% of each other and thus statistically reliable (Sloane, 
1946).
Yusuna (1952) further studied the reliability of the 
Massachusetts Vision Screening Program. His study consisted 
of reviewing the 1949-1950 results in which 20% of all 
children tested were referred for corrective measures. It
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was found that 81% of those referred were given corrective 
lenses, 17% either required surgical intervention or had 
organic ocular disorders that were unresponsive to treat­
ment, and only 2% were incorrectly referred. It was recom­
mended, as a result of this study, that the passing level 
for children less than 8 years of age be lowered to 20/30 
and that the use of the Maddox Rod be eliminated because it 
was unreliable for children under 9 years of age. Yusuna's 
evaluation allowed for the further refinement of vision 
screening programs of school-age children.
A study of vision of young children (particularly those 
3 to 4 years old) was conducted in 1966 by the Office of 
Economic Opportunity in various day care centers in 
Michigan. Its main thrust was to decide if children this 
young could be effectively screened and by which method 
(tool) the most accurate results would be obtained. Three 
hundred and thirty eight children were tested in the first 
group with 16.79% being referred correctly for follow-up.
In the second group, 43 children were tested with approxi­
mately the same rate of referral as the first group. In 
another much larger sample, 1,080 children were tested.
Among those, 2.96% were untestable and 1.2% failed the 
visual acuity exam. It was found that 98% of the children 
tested had never had an eye exam prior to this preschool 
vision screening. It was also found that only a small
16
percentage were incorrectly identified and referred 
(Lippman, 1971).
Lippman (1971) stated that as these programs had demon­
strated the testability of preschool age children and the 
reliability (particularly with the STYCAR vision test) of a 
vision screening program for preschoolers, these types of 
programs should be universally adopted. Thus he felt the 
need for earlier and better preschool vision screening 
programs should be stressed and become a part of routine 
preschool care. Lippman further stated that the discovery 
and correction of ocular deficits early in life was just as 
important to good medical care as a carefully followed 
immunization schedule for these same children.
Simmons (1974) suggested as a result of his study that 
much of the very early screening for medical problems was 
inaccurate and that the optimal time to screen children is 
between the ages of 3 and 4 years of age. He also warned 
that the high number of incorrect referrals resulting from 
testing children younger than 3 made many of these types of 
screening programs useless. Simmons further states that 
there would still be a high rate of incorrect referrals in 
the 3- to 4-year-old bracket unless careful selection of 
tools, proper settings, and the type of instruction the 
child received prior to testing helped to make the results 
valid. Unreliable results from younger children could
17
easily be balanced by the pressing need for the earliest 
possible identification and correction of a vision problem.
In 1955, optical companies introduced commercial units, 
the telebinoculars, which incorporated the three basic units 
of the Massachusetts Vision Test. The unit which was small, 
low in cost, capable of rapid testing and very accurate, 
presented an even more efficient tool with which to imple­
ment a vision screening program (Applebloom, 1985). With 
support growing for early detection, this tool, along with a 
better understanding of the need for vision screening, 
further assisted the development of vision screening 
programs.
Preschool vision screening also underwent modifica­
tions. It was found impractical to use the Snellen letter 
chart as many children did not know their letters. The 
illiterate E chart was also deemed inappropriate since many 
preschool aged children had not fully developed their sense 
of spatial orientation of left and right (Applebloom, 1985). 
Berens (1938) saw the need for an accurate tool to test 
vision in preschoolers and designed the first children's 
pictorial chart in the United States.
In 1957, Allen developed the Preschool Vision 
Characters. It was used in conjunction with other tests to 
further ensure the accuracy of visual screening tests.
Visual screening techniques have been significantly refined 
throughout the years. The telebinoculars, appropriate
18
vision tests such as the Allen character test, increased 
knowledge and a sense of urgency in regard to finding 
children with visual impairments have all led to early 
vision testing (Applebloom, 1985).
Minnesota adopted a program in 1977 that has yet to be 
replicated nationwide. It provided for the testing of 
school age as well as preschool age children in a controlled 
atmosphere, using reliable tools and providing the service 
free of charge to all children. This statewide preschool 
screening program represents an ambitious and successful 
experiment in public health practice. In the first year it 
was in operation, this program screened 47,196 children 
between the ages of 3 and 6 years of age. This represented 
60% of the total number of children of this age group in the 
state. The program screened for various problems. They 
included dental, immunization deficits, hearing and speech, 
vision, fine motor and gross motor skills, socialization 
problems, weight, and several other areas. Sixteen percent 
had hearing-related problems and nearly 6% had vision 
problems. These were the fourth and fifth most frequent 
referral problems. The overall referral rate showed that 
between 40-50% of the preschoolers involved were referred 
for some health-related problem (Lombard, 1980). Thus, this 




In the Minnesota Preschool Screening Program, 47,196 
children were screened, and 3,777 were referred for 
hearing-related problems. There was only a 2% incorrect 
referral rate overall (Lombard, 1980). Lombard's study 
again reaffirmed that one of the most frequent problems 
discovered in screening programs is hearing deficits. The 
National Center for Health Statistics in 1985 stated that 
hearing along with vision are the two most frequent 
handicaps that affect our children today.
In a study by Boffman and Boffman (1981), 24 parents of 
children who had previously diagnosed hearing problems were 
interviewed to ascertain when they realized the problem 
existed, who recognized it as a problem, what behavioral 
variations concerned the parents before the problem was 
diagnosed, and what behavioral variations concerned them. 
They used an open-ended questionnaire, and as a result of 
their study found that most suspected the problem by 14 
months of age. This is supported in the literature as the 
average age for a hearing deficit to become apparent to 
those around him. Language delay was the key symptom listed 
by nearly all the parents, and it was usually the parent who 
first suspected a problem. Only 2 of the 24 children were 
first diagnosed by a health professional in Boffman and 
Boffman's (1981) study. As a result of this study the 
researchers recommended that early screening, either in a
20
formal program or as a part of the routine care given by 
nurses, be initiated for all children in order to avoid 
unnecessary delays in referral and treatment of the problems 
detected or suspected. This step they believed was 
essential, particularly in the case of a hearing impaired 
child, in order to help them progress to his/her full 
capabilities.
Dutton (1985) studied the effects of socioeconomic 
status on children's health. In this study, 1,063 children 
were evaluated for hearing loss, ear disease, and vision 
problems. All three had U-shaped relationships to income 
with significantly higher prevalences among both upper and 
lower income children than the middle income group even when 
all other socioeconomic factors were controlled. Lower 
income parents were less likely to take their children on a 
regular basis for care, and in many cases relied on school 
facilities once the children were in school to take care of 
health needs or provide referrals. They also pointed out 
that the prevalence of these problems paralleled the data 
since between 14 and 25% of the children were found to have 
problems in one or more of the areas screened. Dutton sug­
gested that medical intervention including preventive care, 
screening or appropriate therapy, can be effective in 
preventing or treating the three health problems that were 
the focus of this study. This study particularly concerned 
itself with lower income, black children attending day care
21
centers in the vicinity of Washington, D.C. It was a 
further recommendation of the researcher that policies to 
upgrade living conditions of some of these families would 
have a positive effect on their health, but the most 
dramatic changes would be brought about by easier access to 
health care and a strong program of preventive medicine 
available for these children at low to no cost.
Brown and Collar (1982) studied the effects of prior 
preparation of preschool age children to hearing screening. 
It was their premise that the results would have more 
validity if the children had time at home to prepare for the 
screening with their parents. The parents were instructed 
in performing a mock hearing exam and stimulating the 
children to respond in the appropriate manner (raising their 
hand at the sound). After an interval of two weeks the 
child was then tested. Of the 398 subjects, 195 were 
allowed to prepare at home prior to the test. In these 
cases the results were overwhelmingly more accurate than if 
the child did not have any prior preparation. Brown and 
Collar in their summary recommend that since the preschool 
years are the most important in gaining speech and other 
auditory learning skills, the quality of every child's 
hearing should be evaluated on a regular basis beginning at 
the earliest period possible, and the added effort of prior 
preparation should be applied. While it is realized that 
the earliest possible detection of hearing problems will
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have the most benefit for the child, currently the preschool 
age tests are more reliable than those done at infancy and 
thus testing at this age is more appropriate (Simmons 
et al., 1979).
Development
Development has been defined as the actualization of 
potentialities. It encompasses the sum total of changes 
that take place from conception to death in an individual 
(Streets, 1982). In assessing development, emotional, 
cognitive, perceptual, language, and physical development 
are the areas that need to be evaluated. Each of these 
areas have significant impact on the child's normal growth 
and development (Bower, 1980). At various stages of a 
child's life, age norms, or those behaviors expected, have 
been established and accepted as criteria against which a 
child's development can be measured and compared. It is 
through this process that development can be deemed either 
within or outside of the norm expected for a particular age 
(Frankenburg, 1974). Developmental screening can be 
important as the early detection of developmental lags can 
aid in preventing secondary problems. Screening can provide 
a cue to the need for early intervention. Problems often 
indicated by developmental lags include motor function 
disorders (i.e., cerebral palsy), psychosocial disorders 
(i.e., autism), cognitive function disorders (i.e., mental 
retardation), and language disorders.
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Developmental screening through the use of various 
tools can provide a rapid method to study and assess a 
child's development. As with any screening tool it must be 
remembered that they merely indicate the need for further 
evaluation and cannot serve as a diagnostic tool (O'Pray, 
1980). Thorpe and Werner (1974) described several types in 
their review which they believed provided a descriptive 
developmental profile of the preschool child. They were the 
Denver Developmental Screening Test (DDST), Head Start 
Developmental Screening Test and Behavior Rating Scale, The 
Co-operative Preschool Inventory, School Readiness Survey, 
and the Thorpe Developmental Inventory. Many other tools 
have been designed to assess developmental levels, such as 
the preschool readiness experimental screening scale, the 
Vineland social maturity scale, the Peabody vocabulary test, 
the Harris-Goodenough drawing test, and the Washington Guide 
(Bower, 1980).
The most frequently used developmental screening tool 
is the DDST, and it is recognized for its ease in adminis­
tration by professional as well as nonprofessionals. It has 
established reliability and validity. It can test children 
from 0 to 6 years of age. It only takes a short time to 
administer the test (Erickson, 1976). The test is neither a 
diagnostic tool nor an intelligence test and was designed to 
estimate the level of development and detect developmental 
lags in children. The areas tested by the DDST include
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personal social, fine motor adaptive, language and gross 
motor, all of which are considered important to the overall 
development of a child (Hughes, 1975).
Another frequently used developmental tool used for 
screening is the Goodenough Drawing Test. This test was 
standardized in 1950 using 2,975 children's drawings across 
the United States (Harris, 1963). Standardization under the 
age of 5 has not been accomplished; and, while reliability 
has been demonstrated, validity in comparison to other IQ 
tests is only moderately acceptable. The advantages of this 
test are that it is easy to administer and does not require 
professional administration. Its interpretation, however, 
is more difficult and requires strict adherence to the rules 
of interpretation (Bower, 1980).
Developmental screening can be invaluable in assessing 
whether the child is within the norm for his/her age. 
Developmental problems are often the forerunners of problems 
in school ; thus, it is imperative to discover these problems 
as early as possible (Hughes, 1975). Learning disabilities, 
prior to increased knowledge of developmental screening and 
its importance, were often not discovered until the child 
was in the third or fourth grade (Johnston, 1976). Now with 
early identification comes the ability to intervene earlier 




Thus one can see that hearing, vision, as well as 
developmental problems are some of the most significant and 
frequently detected problems in children. These problems 
can be efficiently detected and, for the most part, 
corrected. This early identification and intervention can 
minimize and sometimes even eliminate the problems one might 
encounter if these problems were undetected. A well 
organized and implemented screening program of preschool 
children could be just the tool needed to enhance the ideals 
of preventive medicine and excellence in health care for 
children.
Chapter V 
Research Design and Methodology
Design
The research design used in this study was descriptive 
The purpose of a descriptive study is to compare various 
characteristics (vision, hearing, and developmental 
problems) and their frequency within a selected population 
(children) (Bailey et al., 1974). Descriptive studies can 
assist in a comprehensive evaluation of a program (child 
health screening) and generate hypotheses for further study, 
Neither manipulation nor the introduction of new elements 
take place in a descriptive study as its primary goal is to 
present an accurate picture of a particular situation as it 
occurs naturally (Waltz & Bausell, 1981).
Variables
The dependent variables were hearing ability, acuity of 
vision, and developmental level of each child as measured by 
screening. The controlled variable was age. The inter­
vening variables were the cooperation of the parent and 
child, the child's level of comprehension of directions, 
noise and other distractions in the environment, and any
2 6
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significant change in health status of the child to be 
tested.
Setting, Population, and Sample
The setting for this study was Lowndes County which is 
located in Northeast Mississippi. The county is relatively 
large spanning an area of 508 square miles. The population 
is currently estimated at 60,100 with the most recent census 
(1980) reporting that there are 57,304 people located in the 
county. There are approximately 4,683 children under 5 
years of age in Lowndes County. All socioeconomic levels 
are represented, and there is a mixture of rural and urban 
communities within the county (Mississippi Statistical 
Abstract, 1980).
REFER was a health screening project begun by Nancy 
Skiwski, R.N. in 1982 and established in cooperation with 
the Mississippi University for Women nursing school.
REFER's primary purpose was to provide free vision, hearing, 
and developmental screening for the preschool child. 
Participants in the program included children from preschool 
programs, Head Start, private physician referrals, and 
independent referrals. When a deficit was elicited the 
appropriate referrals were made. REFER tested a total of 
218 children between the ages of 6 months and 7 years of age 
during its two and one half years of operation (A. Barrar, 
personal communication, March 17, 1986).
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The population consisted of all children who were 
screened by Project REFER in 1982-1983 and were 2, 3, or 4 
years of age at the initial screening and are now in kinder­
garten or first grade. The research sample consisted of all 
subjects who met the criteria and agreed to participate 
during the period of data collection.
Data Gathering Process
Initially, the researcher contacted the agency's 
director to explain the study and obtain verbal permission 
to review the REFER files. This review was done to identify 
children who were screened through the program for vision, 
hearing, and development in 1982-1983 and are now between 
the ages of 5 and 7 years of age. Next, a letter was sent 
to the parents of these children (Appendix A) explaining the 
study and requesting permission to rescreen their child. 
Those parents willing to participate returned a response 
card (Appendix B) indicating a willingness to participate in 
the study. Once the card was received a call was made to 
schedule an appointment. On the day of rescreening the 
child was tested in a quiet, isolated room where vision was 
evaluated using the telebinocular with the Peek-A-Boo 
series, hearing was evaluated using the audiometer, and 
developmental level was evaluated using the Denver Develop­
ment Screening Test (DDST). The results were then shared 
with the parents and referrals made as necessary. Data were 
collected in June 1986.
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Instrumentation
The tools used in this study included the telebinocular 
with the Peek-A-Boo vision series, the audiometer, and the 
DDST, Assessment of visual acuity using telebinoculars with 
the Peek-A-Boo series has been found to be both accurate and 
reliable. The telebinocular is a small, compact, and 
efficient instrument which Applebloom (1985) believes 
revolutionized vision screening. Allen (1957) stated that 
the pictorial vision charts are the only accurate tools for 
children when one acknowledges that the Snellen letter chart 
and the illiterate E may be too sophisticated for some 
children and thus produce inaccurate results. The Peek-A- 
Boo series was developed by Hill, a children's vision 
specialist, who stated that these tests are reliable based 
on results obtained by years of testing children's vision 
(Hill, 1982).
The pure tone audiometer has been defined by Whaley and 
Wong (1979) as an electrical instrument which can measure 
the threshold of hearing for pure tone frequencies and 
loudness. Its use requires proficiency in its implementa­
tion and cooperation and understanding on the part of the 
child who is required to signal when a sound is heard. The 
subject's ears become the receptacles for electrically 
produced sound conveyed by wires to their ears in the form 
of pure tones of calibrated loudness (decibels) at varying 
frequencies (DeAngelis, 1984). Intensity and pitch may be
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altered by changing the settings on the dial. In this study 
frequencies of 1000, 2000, 4000, 250, and 500 decibels will 
be used. Pure tone audiometry has been the tool of choice 
in hearing screening in schools since the 1930s. Melnick, 
Eagles, and Levine (1964) conducted a study to show validity 
and reliability of this tool. He tested 860 children and 
came to an 85% sensitivity and 98% specificity as demon­
strated by pure tone audiometry in correctly identifying 
hearing problems.
The DDST is a screening device which helps the examiner 
identify levels of development for a particular child. As 
this is not a diagnostic tool, its purpose is merely to 
alert the examiner to a possible developmental lag and thus 
stimulate further investigation. The DDST takes approxi­
mately 15 to 20 minutes to administer and can record 
reliable data when initiated by a trained examiner such as 
the Family Nurse Clinician (FNC) (DeAngelis, 1984). The 
DDST was standardized on 1,036 normal children between the 
ages of 2 months and 6.4 years of age. A preliminary study 
of this initial standardization showed that the DDST corre­
lated 0.97 with the Yale Developmental Schedule (Frankenburg 
& Dodds, 1967). In a later study, 237 children were given 
the DDST as well as the Bayley Scales of Infant Development 
and/or the Stanford Benet Test. The results indicated a 
significant and positive correlation and test-retest
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reliability of the DDST yielded a 97% agreement 
(Frankenburg, Goldstein, & Camp, 1971).
Statistical Analysis
The data generated by this study and its comparison to 
the primary screening in 1982-1983 were analyzed by the 
Wilcoxon paired-sample test. The Wilcoxon paired-sample 
test is used to analyze paired samples (pre and post 
screening results) with ordinal scale data. Differences 
in the samples are first calculated and then ranked without 
regard to sign (Zar, 1974). The purpose of this test is to 
determine whether a difference exists between two sample 
populations (a paired sample) where the data are not 
independent but must be treated as paired observations.
Assumptions
1. The screening process detects health problems.
2. Hearing is measurable.
3. Visual acuity is measurable.
4. Developmental levels are measurable.
5. The responses of the children are truthful and 
accurate.
Limitations
1. This study limits generalization to other
geographic areas.
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2. This study limits generalization to children 
younger than 2 and older than 7.
Chapter VI 
Analysis of Data
The purpose of this study was to determine if children 
who were screened for vision, hearing, and developmental 
deficits at the preschool age (2-4) and were screened again 
at school age (5-7) would have the same testing results.
Data were collected from children who were originally part 
of Project REFER screening program. The tools used for 
screening were the telebinocular with the Peek-A-Boo series 
for vision, the audiometer for hearing, and the Denver 
Developmental Screening Test (DDST) for developmental 
levels.
The total number of children that participated in this 
study was 19. This included 10 (53%) males and 9 (43%) 
females. Their ages ranged from 5 years to 7 years 6 months 
with a mean age of 6.3 years. These children were 
originally screened between the age of 2 years and 4.10 
years with a mean of 3.5 years. There were 7 (37%) white,
10 (53%) black, and 2 (10%) oriental. Three (16%) of these 
children had problems detected and subsequently corrected as 
a result of the initial screening.
When vision was tested with the telebinoculars using 
the Peek-A-Boo series the range of scores at screening was
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between 0 and 9, while post vision screening results ranged 
from 5 to 9 with 9 being the best score. When hearing was 
tested with the audiometer, initial screening results ranged 
between 0 and 10 and postscreening ranged between 6 and 10 
with 10 being the best score possible. Developmental 
screening results were divided into four categories: 
personal-social, language, fine motor, and gross motor. The 
results of prescreening of personal-social skills ranged 
from 2 to 4 and postscreening results ranged from 3 to 4 
with 4 being the best score possible. Language prescreening 
results ranged from 0 to 4 and postscreening results were 
between 2 and 4. Fine motor initial screening results 
ranged from 0 to 5 with 5 being the best and postscreening 
results from 2 to 5. Gross motor prescreening results 
ranged from 0 to 5 with 5 being the best score possible and 
postscreening results ranged from 3 to 5. These data can be 
found in Table 1.
Hypothesis I
The researcher hypothesized that there would be no 
difference when the results of hearing screening at the ages 
of 2, 3, or 4 years were compared to the results of hearing 
screening of the same children at the ages of 5, 6, or 7 
years. To test this hypothesis, the data gathered were 
subjected to the Wilcoxon paired-sample test and signifi­
cance was determined at the 0.05 level. Hearing screening 
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observed significance level was 0.49 leading the researcher 
to reject the null hypothesis. These data can be found in 
Table 2.
is II
The researcher hypothesized that there would be no 
difference when the results of vision screening at the ages 
of 2, 3, or 4 years were compared to the results of vision 
screening of the same children at the ages of 5, 6, or 7 
years. To test this hypothesis the data gathered were 
subjected to the Wilcoxon paired-sample test and signifi­
cance was determined at the 0.05 level. Vision screening 
values at the T+ were 105, T_ 15 with an n^ of 15. Thus the 
observed significance level was 0.004 which led the 
researcher to reject the null hypothesis. These data can be 
found in Table 3.
Hypothesis III
The researcher hypothesized that there would be no 
difference when the results of developmental screening at 
the ages of 2, 3, or 4 years were compared to the results of 
developmental screening of the same children at the ages of 
5, 6, and 7 years. To test this hypothesis the data 
gathered were subjected to the Wilcoxon paired-sample test, 
and the significance was determined at the 0.05 level. 
Developmental screening involved four separate areas: 
personal-social, language, fine motor, and gross motor.
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Table 2
Hearing Screening Results of 2-, 3-, or 4-Year-Olds Versus
Hearing Screening Results of 5-, 6-, or 7-Year-Olds
Subject
Differences 







1 1 1 3 3
2 1 1 3 3
3 0 0 - -
4 9 9 8 8
5 0 0 - -
6 0 0 - -
7 0 0 - -
8 0 0 - -
9 0 0 - -
10 10 10 9 9
11 2 2 6 9
12 -1 1 3 -3
13 6 6 7 7
14 0 0 - -
15 -1 1 3 -3
16 0 0 - -
17 -1 1 3 -3
18 0 0 - -
19 0 0
■
Note. Sum of negative signed ranks = 9. Sum of positive














1 1 1 3.5 3.5
2 -1 1 3. 5 —3. 5
3 0 0 - -
4 1 1 3. 5 3.5
5 2 2 8. 0 8.0
6 0 0 - -
7 0 0 - -
8 1 1 3. 5 3.5
9 4 4 15.0 15.0
10 3 3 12.0 12.0
11 0 0 - -
12 3 3 12.0 12.0
13 -2 2 8. 0 —8 * 0
14 -1 1 3. 5 —3.5
15 2 2 8. 0 8.0
16 3 3 12.0 12.0
17 1 1 3.5 3.5
18 3 3 12.0 12.0
19 3 3 12.0 12.0
Note. Sum of negative signed ranks = 15. Sum of positive
signed ranks = 105. Sample size (n_) = 15 
= 0. 004.
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An observed value of ^  .05 in 3 of 4 areas was considered 
significant. Personal-social values at the T+ were 15, T_ 0 
with an n^ of 5. The observed significance level was 0.031. 
Language values at the T+ were 51, T_ 15 with an n^ of 11. 
The observed significance level was 0.05. Fine motor values 
at the T+ were 21, T_ 0 with an n^ of 6. The observed 
significance level was 0.016. Gross motor values at the 
T+ were 27, T__ 9 with an n^ of 8. The observed significance 
level was 0.055. With the observed significance level 
being ^  .05 in three of the four areas tested the results 
led the researcher to reject the null hypothesis. These 
data can be found in Tables 4, 5, 6, and 7.
Additional Findings
The researcher made certain other observations which 
are noteworthy when reviewing this study. Several of the 
children that presented for screening were accompanied by 
younger (2- to 4-year-old) brothers and sisters. Their 
parents requested that they also be screened for hearing, 
vision, and development. In the younger siblings that were 
2 and 3 years of age the audiometer appeared to be an 
inappropriate tool as the children found it difficult to 
understand the directions for responding. The telebinocular 
also proved difficult for the 2- and 3-year-olds, particu­
larly those who could not identify the pictures used in the 




Development Screening: Personal- Social Screenin g Results of
2 — , 3 — , or 4-Year-Olds Versus Personal-Social Screening










1 0 0 — —
2 0 0 - -
3 2 2 4.0 4.0
4 0 0 - -
5 0 0 - -
6 2 2 4.0 4.0
7 1 1 1.5 1.5
8 0 0 - -
9 0 0 - -
10 1 1 1.5 1.5
11 0 0 -
12 2 2 4.0 4.0
13 0 0 - -
14 0 0 - -
15 0 0 - -
16 0 0 - -
17 0 0 - -
18 0 0 - -
19 0 0 — —
Note. 1Sum of negative signed ranks =  0. Sum of positive
signed ranks = 15. Sample size (n_) = 5.
2. = 0. 031.
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Table 5







in no. of with sign Signed
Subject tests passed disregarded Rank rank
1 2 2 7. 5 7. 5
2 1 1 3. 0 3.0
3 4 4 10. 5 10.5
4 4 4 10.5 10.5
5 1 1 3. 0 3.0
6 0 0 - -
7 1 1 3. 0 3.0
8 0 0 - -
9 0 0 - -
10 1 1 3.0 3.0
11 —2 2 7.5 -7.5
12 1 1 3. 0 3.0
13 0 0 - -
14 2 2 7.5 7.5
15 0 0 - -
16 0 0 - -
17 0 0 - -
18 0 0 - -
19 -2 2 7. 5 7.5
Note. Sum of negative signed ranks = 15. Sum of positive




3-, or 4-Year-Olds Versus Fine Motor Screening Results of
5-, 6-, or 7-Year-Olds
Differences Differences
in no. of with sign Signed
Subject tests passed disregarded Rank rank
1 3 3 3.5 3.5
2 0 0 - -
3 5 5 5. 5 5. 5
4 5 5 5.5 5.5
5 2 2 1.5 1.5
6 0 0 - -
7 0 0 - -
8 0 0 - -
9 0 0 - -
10 0 0 - -
11 0 0 - -
12 3 3 3.5 3.5
13 2 2 1.5 1.5
14 0 0 - -
15 0 0 - -
16 0 0 - -
17 0 0 - -
18 0 0 - -
19 0 0 — —
Note. Sum of negative signed ranks = 0. Sum of positive
signed ranks = 21. Sample size (n_) = 6,
2, = 0. 016.
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Table 7
3-. or 4-Year-Olds Versus Gross Motor Screening Results of
5 — , 6 — , or 7-Year- Olds
Differences Differences
in n o • of with sign Signed
Subj ect tests passed disregarded Rank rank
1 2 2 4.5 4.5
2 2 2 4.5 4.5
3 5 5 8.0 8.0
4 2 2 4.5 4.5
5 0 0 - -
6 -2 2 4.5 -4.5
7 0 0 - -
8 0 0 - -
9 0 0 - -
10 2 2 4.5 4.5
11 -2 2 4.5 -4.5
12 1 1 1.0 1.0
13 0 0 - -
14 0 0 - -
15 0 0 - -
16 0 0 - -
17 0 0 - -
18 0 0 - -
19 0 0 — —
Note. Sum of negative signed ranks = 9. Sum of positive
signed ranks = 27. Sample size (n) = 8 .
= 0. 055.
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Also to be noted is that this researcher did not do the 
initial screening. Relocation of subjects proved difficult 
in many cases as record keeping was inadequate.
Chapter VII
Summary, Conclusions, Implications, 
and Recommendations
Summary
This study was descriptive in nature, designed to 
compare the results of vision, hearing, and developmental 
screening of the same group of children at 2, 3, or 4 years 
of age and subsequently at 5, 6, or 7 years of age. The 
researcher hypothesized that there would be no significant 
difference in the results of screening at the two intervals.
The audiometer was used to test hearing, the tele­
binoculars with the Peek-A-Boo series tested vision and the 
Denver Developmental Screening Test (DDST) tested develop­
mental levels. Nineteen subjects were located and 
rescreened, and the results compared to the first screening 
scores.
Three null hypotheses were tested utilizing the 
Wilcoxon paired-sample test at the .05 level of 
significance. Analysis of the data led the researcher to 
reject each of the null hypotheses. Scores for hearing, 
vision, and developmental levels were significantly improved 




The researcher concluded that visual acuity was better 
at a later age. This increase in visual acuity could be due 
to maturity on the part of the child which facilitated 
administration of the test and comprehension of the 
directions of the screening procedure. Hearing screening 
results also improved, but it is impossible to say if 
hearing itself was better or if, at rescreening, the 
children were able to better follow directions and respond 
appropriately to the audiometer. As discussed by Brown and
Collar (1982), prior preparation of a young child who is to
be screened for hearing may be critical in order to obtain 
accurate results. Developmental levels also improved.
While there are possible explanations for the improvement in 
hearing and vision screening results, the DDST is a valid 
tool, and there is no obvious explanation for improvement in 
developmental scores. The question then arises as to what 
causes this consistent improvement in all these areas. This 
suggests a need for further research into the reasons behind 
improved performance at school age.
The data suggest that, at least in the cases of the
audiometer and the telebinocular, the tools and/or the 
ages at which the children are tested may have a direct 
relationship to the accuracy of the obtained results. As no 
previous studies were located that compared the same group
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of children at different time intervals, the need for a 
longitudinal study is clear.
The Family Nurse Clinician (FNC) would do well to 
incorporate screening into her practice at the earliest 
contact with the child so that a determination of when 
screening is most advantageous could be made. The FNC may 
want to prepare a child prior to screening either by 
involving the parents or other care givers. Prior prepara­
tion would familiarize the child with screening procedures 
and expected behaviors.
The small sample size in this study may have influenced 
the results. The difficulty in locating many of the 
children screened 2 to 3 years earlier clearly underlines 
the need for all clinicians testing children to keep 
accurate records for follow-up studies.
It is of interest to note that three of the children 
who had significant problems in the first screening were 
referred and treated. The results of the second screening 
were significantly improved. The FNC dealing with children 
can well serve their needs if even one child is found to 
have a deficit and subsequently referred and treated. The 
costs of a screening program, which are generally very low, 
far outweigh the price of an undetected deficit which 
results in hardship and monetary cost to parents and 
society. As supported by the literature the earlier a 
hearing, vision, and/or developmental deficit is found the
48
better the chances of lessening or eliminating the effect it 
may have on a child's life. Thus it is vital that the FNC 
incorporate screening into her pediatric practice.
Recommendations
The following recommendations are made based upon the 
findings of this study.
Research
1. Replicate this study using a larger sample size.
2. Conduct a longitudinal study following one group of
children for several years.
3. Refine and/or develop screening tools for young 
children.
4. Conduct a study to explore the reasons for 
increased performance of school-age children on screening.
Nursing
1. Explain carefully the instructions when screening 
young children.
2. Allow the child time to familiarize himself/herself
with the equipment to be used.
3. Keep well documented records.
4. Plan a program to prepare young children for 
screening.




214 Shadowood Lane 
Starkville, MS 39759
Dear Parent:
My name is Linda Sullivan. I am a registered nurse 
currently enrolled in Mississippi University for Women’s 
graduate nursing program. At this time I am conducting a 
study which involves following up children who were part of 
the Project REFER screening program in 1982-1983.
Your child was screened for hearing, vision, and 
development at that time. This year we would like to follow 
all those children who were between the ages of 2, 3, and 4 
at the time of the first screening. These children will be 
screened again in the areas of vision, hearing, and develop­
ment. This testing service will be provided to you at no 
cost. The testing is painless and each child that 
participates will receive a small reward.
Enclosed is a postcard which I would like you to read, 
sign, and return no later than June 4, 1986.
The screening sessions will be at Mississippi 
University for Women in the Project REFER office on the 
fifth floor of Taylor Hall. Once your postcard is returned, 
I will contact you and an appointment that is mutually 
convenient will be arranged.
I look forward to meeting you and your child soon.
Thank you.
Sincerely,
Linda Sullivan, RN, BSN
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Appendix B 
Agreement to Participate in Study
I would like my child to participate in the 
follow-up screening program at M.U.W. in the 
summer of 1986.
I would not like my child to participate in 
the follow-up screening program at M.U.W. in 
the summer of 1986.
Child's Name 
Parent's Signature 
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